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INTEROFFICE COMMUNICATION

TO: Tom Crepeau, DHWM, CO
—8B
FROM: J almer, DHWM, NEDO, throughﬁarr?aguer/tright, DHWM, NEDO
SUBJECT:  Closure Certification for Amsted Industries, Incorporated's (d.b.a. American Steel
Foundries) Hazardous Waste Drum Storage Areas 'A' and 'B'.
(OHD 981 090 418)

DATE: November 4, 1997

On June 13, 1995, I conducted a post closure certification inspection for two former hazardous waste
drum storage areas, located at Amsted Industries, Incorporated's (d.b.a. American Steel Foundries),
1001 East Broadway Street, Alliance, Ohio. At the time of the inspection, the units appeared to be
free of any residual waste. To the best of my ability to determine from a visual examination, and
based on information submitted with the certification received at this office on September 27, 1995
and October 30, 1997, contamination associated with the unit appears to have been remediated to
a point protective of human health and the environment.

To the best of my knowledge, the closure was conducted in accordance with the approved closure
plan (Approval date: January 23, 1997) and all applicable hazardous waste regulations. The closure
certification was prepared by Dames and Moore, Incorporated, and certified by Joseph B. Suhre ,
P.E. (for Dames and Moore, Inc.), and John Oesch, Plant Manager of American Steel Foundries. The
certification contained the correct wording as specified in OAC Rule 3745-50-42 (D). Laboratory
data documenting the removal and decontamination efforts were included in the approved closure
plan and were reviewed by me.

The facility will revert to large quantity generator status, and is no longer subject to financial
assurance requirements. :

ENVIRONMENTAL MEASURES:

Approximately two fifty-five gallon drums of F001/ F002 contaminated soil were removed from the
site and disposed of properly.

JP:cl

cc:  Harry Courtright, DHWM, NEDO
Ahmed Hawari, DHWM, NEDO
Linda Neumann, DHWM, CO
Montee Suleiman, DHWM, CO
Harriet Croke, USEPA Region V
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EXECUTIVE SUMRARY AND CERTIFICATION STATEMENT

Amsted Industries, Inc., d.b.a. American Steel Foundries (ASF) owns and operates an electric arc
furnace (EAF) 1o produce steel castings. The EAF generates a baghouse dust which may have lead
and cadmium concentrations in excess of regulatory limits for hazardous waste. The EAF has been in
operation for over 20 years, and soils testing beneath the baghouse indicated potentially elevated
levels of cadmium, chromium and lead.

In response to a December 1, 1992 Consent Decree from the Ohio EPA, ASF prepared a Closure Plan
(January 1993, rev. September 1994) to address closure of the area beneath the baghouse as a
RCRA unit. In accordance with this Closure Plan, ASF initiated closure activities in 1993 and

completed removal of contaminated soils in August 1994,

in general, closure activities included sampling and analysis of background soils to establish upper
confidence limits (UCLs), excavation and off-site disposal of soils beneath and directly adjacent to the
baghouse, collecting and analyzing soils during and following excavation activities, backfilling with
clean soils and covering the area with a concrete surface. Decontamination of equipment and proper

disposal of residuals was also included during closure activities.

To evaluate the potential impact of the site on underlying soils, 12 background samples were collected
and analyzed for total barium, cadmium, chromium and lead. UCLs were statistically established for
each metal based on these results. 85 samples were collected from the excavated area, 42 following
the first round of excavation and another 43 following final excavation of the area. The total metals
concentrations for these confirmatory samples were compared to the UCLs. After final excavation,
barium and lead were below the UCLs for over 95% of the second round sampies.

Although cadmium and chromium exceedances were less frequent for the second round of samples,
they occurred in 40 to 50% of these samples. However, these exceedances were at much lower
concentrations than those found in the first round samples. Because excavation had reached the top
of the concrete footings of the baghouse, ASF determined that the integrity of the baghouse structure
could be compromised by further excavation. To confirm the relatively low concentrations above
background levels for soils in the bottom of the excavation, one sample was pulled from the center of

the excavation, two feet below the surface. Results indicated that only cadmium exceeded the UCL

i 2169.33MH:AFT:asf0224
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(1.7 mg/kg compared to a UCL of 1.0 mg/kg). At that point, the excavation was filled with clean
compacted soil and covered with concrete. Based on the fact that soils left in place had relatively low
concentrations above background levels, no saturated conditions were encountered during the
excavation, and a concrete pad now covers the excavated area, the final status of this area will be

protective of human health and the environment and has met the following objectives:
° Minimizes the need for further maintenance; and
. Controls, minimizes, or eliminates to the extent necessary to protect human health and
the environment, post-closure escape of hazardous wastes, hazardous constituents,

leachate, contaminated run-off, or hazardous waste decomposition products to the
groundwater, or surface water, or the atmosphere.

i 2169,93;MH:RPT:asf0224



RMT CLOSURE CERTIFICATION REPORT

APRIL 1995

AMERICAN STEEL FOUNDRIES

FINAL

"l certify under penalty of law that this document and all attachments were prepared under my

direction or supervision in accordance with a system designed to assure that qualified personnel

properly gather and evaluate the information submitted. Based on my inquiry of the person or

persons who manage the system, or those persons directly responsible for gathering the information,

the information submitted is, to the best of my knowledge and belief, true, accurate, and complete. |

am aware that there are significant penalties for submitting false information, including the possibility

of fine and imprisonment for knowing violations."

Robert J. Vetter, P.E.
RMT, Inc.
Technical Operations Director, Northern Region

/m&/ Bin

John Oesch
American Steel Foundries
Plant Manager
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Section 1

INTRODUCTION
1.1 Background
Amsted Industries, Inc., d.b.a. American Steel Foundries (ASF) owns and operates an electric arc
furnace (EAF) used to produce steel castings at the Broadway Street facility in Alliance, Ghio. In order
to produce the steel castings, scrap metal is melted in the EAF to supply the molten metal necessary
to produce the castings. During these melting operations, particulate emissions are generated and
captured in a Pangborn baghouse which is connected to the existing furnace through enclosed
ductwork. ASF's EAF dust samples, tested by TCLP protocol, show lead and cadmium concentrations
at levels higher than the regulatory fimits (5.0 mg/L and 1.0 mg/L, respectively). Over the course of 20
years of operation, some spillage of dust may have occurred to the soils beneath the baghouse
during routine practices of discharging the baghouse dust into appropriate shipment containers. In
addition, ASF generates smali quantities of wire welder dust which is characteristically hazardous for
barium, and has been added to the EAF dust for disposal.

Preliminary testing of the soils beneath the baghouse for compositional metals showed potentialiy
elevated levels of cadmium, lead and chromium. Barium was not included in this original testing, but
was later identified as a potential constituent of concern. Due to the Consent Decree entered on
December 1, 1992 involving ASF’s landfill, the OEPA has ordered ASF to close the area beneath the
baghouse which is classified as a Resource Conservation and Recovery Act (RCRA) unit. As a resuit
of this decree, ASF is seeking closure of the area in accordance with applicable portions of the RCRA
40 CFR, Part 265, Subpart G, and Ohio Administrative Code (OAC) 3745-66.

i.2 Purpose and Scope

The purpose of this Closure Certification Report is to describe the closure activities that ASF has
performed to close the area beneath the EAF baghouse.

The scope of this report includes the following:

° Description of the materials beneath the EAF baghouse,

| The construction methods used to remediate the materials beneath the EAF
baghocuse, including soil excavation and disposal.

1 2169.33:MH:RPT:asfo224
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® Analytical parameters and performance standards for determining clean closure,
including the method used to establish background levels for hazardous constituents.
. The sampling plan used for the excavated soils beneath, and adjacent to the EAF
baghouse. ‘
= Estimated soil quantities excavated.
. Decontamination methods for the equipment used to handle contaminated material

during closure.

° Results of confirmatory sampling analyses and comparison to previously established
upper confidence limits.

° Documentation of closure activities.

This closure report is intended to fulfili the requirements applicable to the contaminated soils
associated with the EAF baghouse dust, and to describe key activities, tests, and performance
standards involved in closure of this waste management unit. These requirements are regulated
under the applicable portions of 40 CFR Part 265, Subpart G, and OAC 3745-66.

2 2169.33:MH:RPT:asf0224
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2.1

2.2

Section 2
GENEHAL FACILITY INFORMATION

Facitity Name, Location, Contact and Standard Industrial Code

Name:

Location:

Contact:

Standard
Industrial Code:

USEPA ID #:

Site Description

Amsted industries, Inc. d.b.a
American Steel Foundries
Alliance Facility

1001 East Broadway
Alliance, Stark County, Ohio

Mr. Terry Bradway
Environmental Manager
American Steel Foundries
1001 East Broadway
Alliance, Ohio 44601
(216) 823-6150 ext. 206

3325

OHD 981 090 418

FINAL

The Alliance Facility is located in the southeast quarter of Section 25, Township 29 north, Range 6

west in the City of Alliance, Ohio, in Stark County (see Figure 2-1). The EAF baghouse area is
comprised of approximately 1320 square feet and is located in the northwest corner of the facility,
approximately 2 feet west of the scrap metal storage building and 15 feet northeast of the truck scale
as shown in Figure 2-2. The Pangborn baghouse receives particulate emissions, which are generated
from melting scrap metal, using an EAF to supply the molten metal necessary to produce steel
castings. Over the past 20 years, the possibility exists that spillage to the soils beneath the baghouse
may have occurred during routine practices of discharging the baghouse dust from the collection

hopper, in the bottom of the baghouse unit, to appropriate shipment containers.

2169.33:MH :BFT:asf0224
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2.3 Waste Characterizaiion

The basis for classification of the EAF dust waste management unit as a characteristic hazardous

waste is summarized in the following table:

MAXIMUM INVENTORY
HAZARDOUS EPA HAZARDOUS RAXIMUM HAZARDOUS
WASTE TYPE CONSTITUENT | WASTE NUMBER | INVENTORY DUST CONSTITUENTS
Electric Arc Lead D008 50,000 LBS. 500 LBS,
Furnace Dust Cadmium D006 250 LBS.
Wire Welder Dust Barium D005 300 LBS, Unknown .

The EAF dust waste management unit was characterized by a Pre-Closure Sampling and Analysis

Program for soils in the area of the baghouse and by previous baghouse area soil testing for total

metals conducted by ASF. Information obtained from these studies was used to develop the closure

approach presented in this document. Details of the Pre-Closure Sampling and Analysis Program are
contained in Subsection 2.3.1.

2.34

Pre-Closure Sampling and Analysis Program

To obtain information regarding the extent of potentially elevated lead, cadmium and
chromium concentrations in soils associated with the EAF dust waste management
unit, ASF collected and analyzed 13 samples of underlying soils from the area of the
EAF baghouse. Sampling activities were conducted on January 7, 1992. Barium
analyses were not completed because barium had not yet been identified as a
constituent of concern.

The general extent of hazardous materials in underlying soils above the upper
confidence limits (UCLs) was determined based upon results of in-field work
performed by ASF. During that time, 8 soil borings were installed in the area of the
baghouse at the approximate locations shown in Figure 2-3. in addition to the 8 soil
borings, 3 background samples were collected in areas not associated with baghouse
activities as discussed in Section 3.3. From the 11 sample locations, 8 samples were
collected at depths of 0 to 1 foot, 5 samples were collected at depths of 1 to 2 feet
and 3 background samples were collected at depths of O to 0.5 feet below the
surface. A physical description of the samples indicated that the materia! in the area

of the baghouse consisted primarily of imestone, which ASF has used to build up
road beds.

6 2169,33:MH:RPT:asf0224



LEQEND

SCRAP BIN BUILDING

] L] | BLOWER
SBo6
4 A spo7 A SBO8 /_
BAGHQUSE
B 0 B /— SCALE HOUSE
A SBO4 A SBO5
COOLING
TOWER
TRUCK SCALE
ROADWAY

4. sSBO8

SCIL SAMPLE

: i

BAGHOUSE AREA
SAMPLING LOGATIONS

AMERICAN STEEL FOUNDRIES

DwN. Brn  JEB

apPROVED By DO

paTer  MARCH 1985

proJ. & 2169.33

e ¢ 21693301

FIGURE 2-3




RMT CLOSURE CERTIFICATION REFORT APRIL 1995
AMERICAN STEEL FOUNDRIES FINAL

Of the 16 on-site sampies collected, 13 were analyzed for cadmium, chromium and
lead using compositional analyses, one was analyzed for cadmium and lead using
TCLP analyses, and one was analyzed for chromium using TCLP analysis. Because
previous full TCLP analyses {1891) and bench-scale testing indicated the EAF
baghouse dust was hazardous due to the characteristics of only cadmium and lead,
and because this waste was also listed due to the potential presence of chromium, no
other constituents were investigated. As stated, barium was not addressed as a
possible constituent of concern at that time. The analytical results are summarized in
Table 2-1. The data contained in Table 2-1 indicated the foliowing:

° Elevated concentrations of compositional cadmium,
chromium and lead were observed in the underlying
soils.

. TCLP results did not indicate the presence of

underlying soil that is hazardous due to the
characteristics of cadmium, chromium and lead.

From the boring logs and the analytical results, the vertical and horizontal extent of the
wastes and underlying soils with concentrations above the UCLs was estimated. The
Pre-Closure Sampling and Analysis Plan, soil boring logs, and the laboratory report

sheets were included as appendices to the site Closure Plan.

8 2168.33:MH:RPT:asf0224



BMT CLOSURE CERTIFICATION REPORT

APRIL 1995

AMERICAN STEEL FOUNDRIES FINAL
TABLE 2-1
Pre-Closure Baghouse Area Soils Sampling and Analysis Resuits
Prwerer | mr | SBOT SBO2 SBO3 SB04 SBOS SB0G $B07 SBO8 | SBoS | SBIO | SBIT | warown
o-1 12 o1 1.z 0.y 12 o'-1 12 o1 1.2 0-1' 12 o1 -2 0'-1 17 0-0.5' ¢'-0,5' o-0.5

Cadmium

Chromlum 1.00

) N/A 110 aco

i5 N/A

3000

1100

15 N/A

24

7.2

260

200

7.8

38

&8

210

Lead

area.

Cadmium o.01 N/A N/A NiA NiA N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 0.62 N/A N/A N/A N/A 1.0
Chromium c.01 N/A N/A NfA N/A N/A N/A 0.028 N/A N/A N/A NiA N/A N/A N/A N/A N/A NiA N/A N/A 5.0
Lead 0.20 N/A N/A N/A N/A N/A N/A N/A N/A N/A NiA N/A N/A N/A N/A 4.3 N/A NfA N/A N/A 5.0
NOTES:

N/A  Not analyzed

Sample locations SB09Y, SB10 and SB11 were collected for background determination, and were located outside of the Waste Management

2169.33:AJA:RPT:asf0224.tbl
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Section 3
CLOSURE APPROACH

3.1 Obijectives
ASF attempted to clean close the area beneath the EAF baghouse in accordance with 40 CFR
265.111 and OAC 3745-66-11. The regulations indicate that ASF must close the facility in a manner
that
° Minimizes the need for further maintenance; and
e Controls, minimizes, or eliminates to the extent necessary to protect human health and
the environment, post-closure escape of hazardous wastes, hazardous constituents,
leachate, contaminated run-off, or hazardous waste decompaosition products to the
groundwater, or surface water, or the atmosphere.
To accomgplish this, ASF used the closure approach described in Subsection 3.2. As discussed
earlier, soil testing indicated that lead, cadmium, and chromium were present above levels of potential
concern in the soils associated with the EAF dust waste management unit. Barium was later identified
as a potential constituent of concern due to the practice of disposing wire welder dust at the unit.
Previous characterization of the EAF baghouse dust only, indicated that the other TCLP metals were
below regulatory criteria, and the TCLP organics were below detection limits.

3.2 Closure Approach

Based on the Pre-Closure Sampling and Analysis Program which was conducted by ASF as

discussed in Subsection 2.3.1, closure activities at the site consisted of four major tasks:

. Excavation of soils with cadmium, chromium, barium, and lead levels significantly
above the UCLs based on the site assessment.

. Conducting confirmatory soils sampling and analysis, and comparing the results to the
UCLs.

. Placement of excavated material in the EAF for recycling, or disposal at an off-site

approved hazardous waste facility.

. Backfill and compaction of the excavation with clean granular fill consisting of general
filt and sand brought in from an off-site source.

10 2189.33:MH:RPT:asf0224



BMT CLOSURE CERTIFICATION REPORT APRIL 1995
AMERICAN STEEL FOUNDRIES FINAL

During closure, materials which were determined to be associated with baghouse activities were
excavated and placed into on-site Visqueen-lined roli-off boxes. Once the excavation was compiete,
the materials were either fed back into the EAF and recycled or disposed of at an approved
hazardous waste facility. After excavation was complete, additional sampling was conducted as
described in Section 5.

3.2.1 Excavation of Contaminated Material
The extent of contaminated materials was estimated as described in Subsection 2.3.1.
Projected excavation depths based on these estimates and the structural integrity of
the baghouse and building footings were determined to be two feet below grade in
the front two-thirds of the baghouse, and no more than three feet in the back one-third
of the baghouse. During excavation ASF used a phased approach to insure the
structural integrity of the baghouse, including the following steps: |

. excavating the soils beneath the baghouse to the originally projected depth,
for one third of the area at a time;

° collecting verification samples following the initial excavation;
* repeating the above steps to the final excavation depth; and
. backfilling with clean granular soil as described in Section 4.5.

Verification samples were collected on the bottom and on the sides of the excavation.
Side samples were taken toward the center and bottom of the sampling grid. The

process described above was repeated for the second and third of the three areas
under the baghouse.,

3.22 Contaminated Materiais Disposal
Contaminated materials were fed back into the EAF or disposed of off-site at an
approved hazardous waste facility, as discussed in Section 4.4. Accumulated water
from excavation and decontamination activities was collected and analyzed for later

discharge to the POTW or for off-site treatment, if required, as detailed in Section 4.4.

3.2.3 Backfilling of Excavatlon
After excavation of the contaminated material was completed as described in Section
4, the unit was backiilled and graded. Backfill material consisted of ciean granular

material and general soils as needed from an off-site borrow source,

11 2169,33:MH;APT asf0224
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The fill materials were placed and compacted until the pre-excavation grades were
achieved. The final grade promoted run-off and will blend with the surrounding terrain.
The area was prepared to ensure that settiement and drainage was not a problem for

the intended use of the area. Detaiis are included in Section 4.5.

3.3 Determination of Upper Confidence Limits in Soiis

Portions of the foundry, including the vicinity of the baghouse, were probably built on foundry sand
and slag. Therefore, it was anticipated that foundry sand and slag would be encountered during
excavation of soils beneath the baghouse. Since the purpose of the Closure Plan is to address the
cleanup of wastes and residuals from the RCRA unit, it was necessary to differentiate between
cadmium, chromium, barium, and lead levels from the RCRA unit and those levels found elsewhere on

the site. Thus, a site background level needed to be determined.

ASF collected a total of 12 background samples at locations shown on Figure 3-1A of the site Closure
Pian. The 12 soil sampling points were selected to represent areas not affected by any concentrated
waste management or product handling activities. Background soils collected were of the same type
of soil horizon as the on-site comparison samples. Sample depths were from 12 to 18 inches below
grade. The sampling locations were approved by the Ohio Environmental Protection Agency (OEPA)

as per the revised Closure Plan for the Electric Arc Furnace Baghouse Hazardous Waste Management
Unit (RMT, 1994).

As stated in the OEPA Closure Guidance (OEPA, 1991), the UCL for each background constituent of
concern (barium, cadmium, chromium, and lead) was calculated as the mean of the background
population plus two times the standard deviation. The UCL was used as the point of comparison for
soil samples coilected in the closure area.

The general approach for statistical analysis for the establishment of the UCL was described in detail
in Section 3 of the site Closure Pian. The approach involved: 1) construction of probability plots to
look for regularity, outliers and to observe the general fit of the distribution; 2) the construction of box-
plots to show comparison of the on-site and off-site means, standard deviation and outliers; 3)
conduct Kelmogorov-Smirmov tests to determine the fit of the distribution to a normal and log-normal
distribution; 4) where required, test for outliers using criteria described in Subsection 3.11.1 of the
1993 Closure Plan Guidance; and 5) where required, adjust the means and standard deviation for
censored data (data below the method detection limit) using Cohens Method.

12 2169,33:MH:RPT:asf0224
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The resuits of the background sampling were submitted in a report, Background Sampling Analysis for
Electric Arc Furnace Baghouse Hazardous Waste Management Unit (RMT, revised: June 1994), and
were included in Appendix D of the approved site Closure Plan, In summary, the following
background UCLs were established:

Barium 290 mg/kg
Chromium 22 mg/kg
Cadmium 1.0 mg/kyg

Lead 580 mg/kg -

3.4 Confirmatory Scil Sampling and Analysis Plan

To determine whether clean closure was achieved, soil samples from the RCRA unit were collected for
comparison to UCLs. This was done after the excavation of contaminated materials has been
completed, but prior to backiilling the excavation. OEPA guidance (1981) provides equations used to
determine grid intervals and the number of samples in a given area. Using Equation 2 (for small sites
less than 3 acres) for the RCRA unit, resulted in a grid interval of 64 square feet (8 feet). The
guidance states that grid intervals of 25 to 100 feet are common for separation of samples for a
relatively large unit. The confirmatory soil sampling plan for ASF consisted of an 8 foot grid,
supplemented with additional samples, directed at specific locations to provide increased coverage
and to reduce the effective grid interval. A total of 86 samples were collected from soil beneath the
RCRA unit and on the sides of the unit. Samples taken on the sides were centered and toward the
bottom of the grid section. Final sample locations are detailed in Section 5 of this report. Samples

were classified as to sail type to verify that they were soils from the same strata as the background
samples.

To determine if clean closure was achieved, samples of the underlying soil were analyzed for total
cadmium, chromium, barium, and lead, using USEPA Method 6010. The results were compared to
the closure limits as established in Appendix D of the Closure Plan. Initially, the soil sample from the
uppermost sample interval (0 to 1 foot) was analyzed. When laboratory results indicated that
cadmium, chromium, barium, or lead were present at concentrations above the closure limits in the
upper sample, additional deeper samples were analyzed.

13 2160.33:MH:APT:asf0224
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Section 4
DOCUMENTATION OF CLOSURE ACTIVITIES

4.1 Preconstruction Activities
Prior to starting the closure activities, a site-specific Health and Safety Plan was developed by each
company involved with closure activities to cover their on-site workers in compliance with applicable

federal, state, and local requirements. These plans were reviewed by ASF and were discussed with

site workers prior to closure activities.

it was agreed during preconstruction discussions, that excavation would start in the southern portion
of the baghouse area and proceed north to the railroad tracks, using initial depths of excavation
based on the approved Closure Plan. The limits of excavation were explained and sketched on a site
plan (refer to Figure 4-1 for locations of all remedial site features). Stockpile locations for clean backfill
were agreed upon by ASF and Burlington (the remediation contractor). The location of the fence to

designate the boundary for the exclusion zone was established, and a location for backfill materials
was selected as shown in Figure 4-1.

Before excavation of baghouse soils commenced, the decontamination pad was constructed at a
location just north of the baghouse. Surface soils were excavated to grades needed for proper
drainage and a hole was excavated for the sump. A layer of sand was placed in the base of the
excavation and graded. Two layers of 30 milliliters (ml) geomembrane were placed over the sand and
the edges were bermed to contain all runoff. The two pieces of equipment (backhoe for excavation
and bobcat for loading} used for the construction were to remain within the exclusion zone at all times
and be decontaminated only once, at the conclusion of construction. Therefore, it was agreed that
pea gravel would be added to the pad prior to this use. Decontamination procedures for equipment
and personnel were reviewed by RMT and Burlington and it was agreed that personnel and small
equipment decontamination activities would be held adjacent to the decontamination pad.

4.2 Excavation of Contaminated Materizals

Excavation beneath the baghouse began on August 1, 1994, Crushed limestone in the southern third
of the area was excavated initially. The upper one to two feet was primarily crushed limestone and
dark gray sandy soil, which was placed into a total of 58 55-galion drums and sealed. During
excavation activities the drums were stored in the scrap bin building adjacent to the baghouse. All

drums were labeled and cleaned before being removed from the exclusion zone. The limestone
material was retained by ASF for later reuse for charging in the EAF.

14 2169.33:MH:RPT:asfo224
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All remaining excavated soils were loaded into visqueen-lined rolloff boxes for later disposal at an
approved off-site location. The sail in the southern area was excavated to a depth of three feet below
existing grades and the limits of excavation on the east perimeter were extended to the concrete wall
of the scrap bin building.

While excavating in the southern section, three pipes were uncovered. Two three-inch diameter pipes
were adjacent to each other and a one and a half inch diameter pipe rested on top. The pipes were
approximately two feet below the surface and were positioned length-wise down the center of the
baghouse area and continued beneath the excavation in the north area. (See Figure 4-1) The pipes
were corroded and appeared to have been in-place for some time. ASF investigated their records to
attempt to determine the purpose of the pipes but was unable to do so. ASF decided to leave the
pipes in-place and excavate around and under them to remove the contaminated soils. The first

round of soil sampling in this area was then completed and the backhoe relocated to the second third
of the baghouse area.

All excavations were completed by having the backhoe bucket over the excavation area and
excavating and stockpiling to the north. Ali stockpiles of contaminated soils were maintained within
the limits of excavation and these stockpiles were removed and loaded into the rolloffs by the bobcat.
The backhoe was never located within the limits of excavation.

Soils in the second area were excavated to a depth of two feet below existing ground and
confirmatory samples were then collected. The limits were once again extended to the concrete wall
of the scrap bin building. The backhoe was relocated to the northern third of the area and the small

area between the railroad tracks and baghouse. These soils were excavated and loaded into rolloffs.

During excavation in the northern area of the baghouse, two concrete foundations were discovered.
Each foundation was approximately one and a half feet deep by two feet wide by twelve feet long
(Figure 4-1). The footings were approximately one and a half feet below the existing ground surface
and appeared to have been in-place for some time. ASF decided to have Burlington remove and
decontaminate the concrete. Burlington brought in an additional bobcat equipped with a hydraulic air
hammer and excavated the foctings. The concrete was washed down by the high pressured

decontamination spray hose and removed for disposal at another location on-site.
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For the secend round of excavation, the soils in the southern and central areas were removed to a
depth approximately two inches above the top of the footings. Soils in these areas were sampled for
the second round of confirmatory sampling.

Excavation of the northern area and the additional area io the east toward the railroad tracks took
place on Monday, August 8. Excavation along the side of the railroad tracks was limited to a distance
one foot from the railroad ties. The ground in this area sioped down (about 3 horizontal to 1 veriical)
to a finished depth between three and three and one half feet deep. Finished slopes around the
excavation perimeter varied between 2to 1 and 1 1o 1, '

Laboratory sample results from the south area were reviewed and i was determined that additional
excavation would be needad, and it was decided to excavate to about two inches above the bottom of
the baghouse concrete footings. ASF determined that the integrity of the baghouse footings was at
risk and decided that this was the limit of feasible excavation. The remainder of the second round of
confirmatory sampling was complated after completing this excavation. A total of approximately 140

cubic yards of contaminated soils were excavated. Figure 4-2 shows the final excavation area.

4.3 Water Removal

Dewatering of the excavation area was not needed during any time of construction. Rain water runoif
was diverted by the use of surface water diversion berms (Figure 4-1). Rain water did not collect
within the limits of excavation any time during construction.

4.4 Disposal of Contaminated Materials

Crushed limestone placed in the 55-gallon drums (58 in total) were taken to the EAF for recycling. All
additional excavated soils, sampling equipment, and the decontamination pad were placed in plastic
lined portable rolloffs and properly disposed at Envirite in Canton, Ohio. Latex rubber gloves and
boots were properly disposed at Envirite in Canton, Chio or, subsequent to receipt of nonhazardous
analytical results, at a BF| facility in Lowellville, Ohio. Copies of manifests were included in Appendix

C of the September 1994 Construction Observation Documentation Report.

The only contaminated water on-site was collected from the sump in the decontamination pad. This
water was pumped and placed into plastic 55-gallon drums. The drums were temporarily stored
adjacent to the decontamination pad. Uporn completion of construction activities ASF planned to
dispose of the water through the Alliance POTW. The approval letter from the Alliance POTW was
included in Appendix C of the September 1994 Documentation Report.
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4.5 Backfiliing of Excavation

Backiilling of the excavation area was completed in all three sections, beginning with the southern
area. |nitially, a single layer of 10 mi visqueen was placed in the bottorn of the excavation and a one-
foot layer of clean fill material (brown silty soil} was placed and compacted with a hand operated
vibratory compactor. Two overlapping compaction passes were completed on this first lift and another
six inch lift was placed and compacted using the same methods. A six-inch layer of sand was placed
on the one and a half foot thick genera! fill layer, and was compacted by the same methods used on
the general fill.

An independent contractor placed a concrete layer over the top of the backfill material on August
10th, following completion of excavation backfil. Cleanup of the site was completed Wednesday,
August 10th.

Phatographic documentation for excavation and closure activities were included in Appendix B of the
August 1984 Construction Observation Documentation Report.
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Section 5
CONFIRMATORY SOIL SAMPLING AND ANALYSIS

5.1 Sampling Procedures

Following the first round of excavation, and the final excavation, soil samples were collected by
Burlington Environmental at locations designated by RMT. All samples were placed in clean sample
jars and properly labeled. Samples were then immediately placed in coolers on ice and shipped to

the RMT Laboratory, in Madison, Wisconsin using proper Chain of Custody procedures.

52 Sample Locations

The first round of sampiling consisted of sample collection from the base or sides of the initial
excavation at depths of two feet (southern third) or three feet {central and northern areas) as planned
in the approved Closure Plan. Samples TS-1 through TS-21 at the base of the excavation {Figure 5-1)
were obtained by digging approximately two inches below the surface with a precleaned stainless
steel spoon and placing the samples directly in the sample jars. After this set of samples (21 total)
was collected, another set of samples designated BS-1 through BS-21, was obtained one foot deeper

in the same locations using a clean, decontaminated stainless steel spoon, after digging to this depth
with a shovel. ‘

The second round of confirmatory samples was obtained after completing the excavation to a depth
approximately two inches abaove the bottom of the concrete footings., Samples ITS-1 through [TS-21
{Figure 5-2) were collected approximately two inches below the surface of the excavation with a
decontaminated stainless steel spoon. A second sample set, IBS-1 through IBS-21, was collected by

digging one foot deeper, and removing an additional two inches with the spoon. A singie sample, C-
1, was taken two feet below the bottom surface of the excavation. '

A total of 85 samples was collected and sent to the laboratory for analysis.

5.3 Anaiysis and Comparison to Upper Confidence Limits

All soil samples were analyzed in the laboratory for total barium, cadmium, chromium and lead, using
SW-846 Method 6010. Laboratory reports were included in Appendix A of the September 1994
Documentation Report. The results were compared to the upper confidence limits {(UCL) which were
statistically calculated from the analyses of twelve background samples (see Appendix D of Closure
Plan, Background Sampling Analysis for Electric Arc Furnace Baghouse Hazardous Waste
Management Unit, RMT, Revised, June 1994). The UCLs, as calculated, are:

20 2189.33:MH:RPT:asf0224
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Barium 290 mg/kg
Cadmium 1.0 mg/kg
Chromium 22 mg/kg
Lead 580 mg/kg

Tables 5-1 and 5-2 show the results from the first and second rounds of confirmatory sampling, and a
comparison to the UCLs. Any analysis which is above the UCL is shaded.

5.3.1

5.3.2

First Round of Confirmatory Sampling

The first round of confirmatory sampling showed that the following locations had levels
of barium, cadmium, chromium and lead below the respective UCLs at the deeper
sample depth: BS-3, BS-4, BS-9, BS-10, and BS-14. S-17 was the only first round

location where both depths had all results below the UCLs. The UCL for barium was
slightly exceeded only at TS-11 and BS-13.

Second Round of Confirmatory Sampling

The second round of confirmatory sampling, taken after the final excavation, showed
that the following locations had levels for all four metals below the UCLs at both
sampling depths: S-4 and S-14. The deeper samples which had all metals below the
UCLs were IBS-1, IBS-4, IBS-7, IBS-12, IBS-14, IBS-20 and IBS-21. Only two sampling

locations, (IBS-6 and IBS-21 had levels of barium (390 mg/kg and 350 mg/kg,
respectively) above the UCL.

Eleven of the sample locations (S-1, $-2, 8-3, §-5, $-6, S-7, S-8, S-10, S-15, 8-18 and
S-19) had levels of cadmium exceeding the UCL of 1.0 mg/kg. These levels ranged
from 1.1 mg/kg to 33 mg/kg. Fifteen sample locations, (S-1, S-2, 8-5, 8-6, $-8, 8-9, S-
10, 8-11, 8-12, §-13, S-15, §-16, 8-17, $-18 and $-20) had levels of chromium above
the chromium UCL of 22 mg/kg. These levels ranged from 25 mg/kg to 120 mg/kg.

Only one sample, [TS-15, had a lead level above the UCL of 580 mg/kg. The first
sample showed 1700 mg/kg lead. Because this level was significantly higher than any
lead levels from other locations, the laboratory was asked to take a second sample
from the sampling container and analyze for all four metals. The second set of results
for ITS-15 are shown in parentheses on Table 5-2. The second analysis showed the
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Table 5-1
FIRST ROUND CONFIRMATORY SAMPLE ANALYSES
American Steel Foundrles, Alliance, Ohio
August 1994
Sample Location ANALYTICAL RESULT (mg/kg dry weight)
Barlum Cadmlum Chromium Lead

UCL 290 1.0 22 580

TS-1 33

BS-1 64

T8-2 110

BS-2 190

183 40

BS-3 28 1.0 16* 32

TS-4 140 470

BS-4 120

TS5 79

BS-5 77

TS-6 140

BS-6 34

TS-7 77

BS-7 52

TS-8 49

BS-8 48

T5-9 100 |

BS-9 270 <0.69 i1 <14
TS-10 40
BS-10 33
TS-11 36
BS-11 110
78-12 61
BS-12 33
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P Digested spike recovery failed accuracy criteria; post-digestion spike recovery

accepted

| Estimated concentration due to severe matrix interferences.
Values exceeding the UCL are shaded.
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Table 5-1, cont.
FIRST ROUND CONFIRMATORY SAMPLE ANALYSES
American Steei Foundries, Alllance, Ohio
August 1894
Sample Location ANALYTICAL RESULT (mg/kg dry weight)
Barium Cadmium Chromium Lead

UCL 280 1.0 22 580
TS-13 190 160
TS-13 <14
TS-14 70
B8S-14 24 <0.59 17 69
TS-15 130
BS-18 190
TS-16 42
BS-16 150
TS-17 7.4 <0.64 16 20
BS-17 20 0.79 9.4 29
T5-18 46
BS-18 25
T5-19 74
BS-19 220
TS-20 43
BS-20 28
TS-21 160
BS-21 110

Notes: * Duplicate analyses not within control limits.
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Table 5-2
SECOND ROUND CONFIRMATORY SAMPELE ANALYSES
American Steel Foundries, Alilance, Ghio
August 1994
Sample Location ANALYTICAL RESULT {mg/kg dry weight)
Barium Cadmium Chromium Lead
UCL 230 1.0 22 580
ITS-1 180 160
IBS-1 120 <0.86 20 34
ITS-2 240 P 120
IBS-2 49 48
ITS-3 15 <15
IBS-3 20 6.4 <14
TS-4 21 <0.63 8.0 <13
1BS-4 49 0.78 16 20
ITS-5 35 110
IBS-5 39 29
ITS-6 170
IBS-6 35
iTS-7 17
IBS-7 14 0.95 9.1 24
Ts-8 54 160
IBS-8 57 160
TS-9 82 110
1BS-9 210 72
ITS-10 26 59
IBS-10 110 230
ITS-11 160 59
IBS-11 110 82
iTS-12 28 24
IBS-12 63 0.85 13 200
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} Table 5-2, cont.
SECOND ROUND CONFIRMATORY SAMPLE ANALYSES
Amerlcan Steel Foundrles, Alllance, Chio
August 1984

Sample Location ANALYTICAL RESULT (mg/kg dry weight)
Barium Cadmium Chromiam Lead
UCL 280 1.0 22 580
ITS-13 290 0.77 8.8 <15
iBS-13 77 <0.72 60
ITS-14 45 0.87 81
IBS-14 21 <0.62 22 49
ITS-15 110 (130)
IBS-15 70
ITS-16 130
IBS-16 220 :
TS-17 10 <0.71 11 <14
IBS-17 25 ' 95
ITS-18 42 82x
IBS-18 49 120
ITS-19 180 36
IBS-19 290 100
[TS-20 260 0.66 29
IBS-20 0.93 <16
ITs-21 0.80 9.4 25
iBS-21 290 <0.82 7.8 <16
C-1 78 17 <13

Notes: * Duplicate analyses not within control limits.

P Digested spike recovery failed accuracy criteria; post-digestion spike recovery
accepted.

Values exceeding the UCL are shaded.
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lead level to be 1100 mg/kg. The sample taken at the deeper depth, at location IBS-
15, had a lead level of 61 mg/kg, which is well below the UCL of 583 mg/kg.

One sample, C-1, was collected at a depth of two feet below the base of the
excavation near the center of the southern area. This sample showed only cadmium
exceeding the UCL at a concentration of 1.7 mg/kg. It shouid also be noted that the
second round samples had both a much lower frequency of UCL exceedances than
the first round, and these exceedances were at significantly lower concentrations.
Cadmium concentrations in the first round ranged from <0.59 to 55 mg/kg, and
chromium ranged from 11 to 350 mg/kg. For the second round samples (with the
exception of ITS-15 which is discussed above), cadmium concentrations were <0.61

to a high of 6.5 mg/kg, and chromium ranged from 3.0 to 120 mg/kg.
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Section 6
DECONTAMINATION

6.1 Site Control

Access o the closure construction area was maintained by a four-foot high temporary perimeter
fence. Entrance/exit access was limited to a small portion of the fence that was located adjacent to
the decontamination pad. Only Burlington Environmental, RMT, and authorized ASF personnel were
permitted to enter and exit the exclusion zone. A small portion of the fence was lowered at the
beginning of the day and then returned to its position during breaks and at the end of each day (refer
to Figure 3-1 for fence boundary location).

6.2 Personnel Decontamination

Personnel exiting the exclusion zone area were decontaminated by one of two methods. The first
method involved a series of three basins filled with clean water. Each basin contained its own scrub
brush and the personnel leaving the area would wash both boots and gloves through each basin until
all visible residue was removed. The second method of decontamination was immediate removal and
disposal of latex boots and gloves. At the end of the work day these boots and gloves were placed
within one of the rolloffs containing contaminated waste material and treated as such. All used boots

and gloves were disposed within the waste containers at the completion of construction.

6.3 Equipment Decontamination

Decontamination of construction vehicles was kept to a minimum to generate least amount of liquid
waste. The ability to remain within the exclusion zone during the construction period enabled the
bobcat and backhoe to be washed off with high pressure equipment a total of six and three times,
respectively. The backhoe was able to remain within the exclusion zone during construction and
exited only to reposition itself for additional excavations and ta dig a test pit in a different location,
The bobcat exited the zone to relocate the rolloffs during loading procedures. Whenever exiting the

exclusion zone the bobcat was decontaminated.

6.4 Closure of Decontamination Pad

At the compietion of construction activities the entire decontamination pad and associated materials
were disposed within the last rolloff. ASF disposed of the pad as hazardous materials in the same

manner as the excavated soil.
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Section 1
BACKGROUND

Soil samples were collected and analyzed to determine background concentrations for barium,
cadmium, chromium, and lead. Six samples were collected off-site and six samples were
collected on-site (Figure 1). The sampling locations were approved by the Ohio Environmental
Protection Agency (OEPA) as per the revised Closure Plan for the Electric Arc Furnace
Baghouse MHazardous Waste Management Unit (RMT, 1993). In accordance with the ciosure
pian, the Upper Confidence Limit (UCL) for each consistent of concern will be calculated as
the mean of the background population plus two times the standard deviation. The UCL will

be used as the point of comparison for soil samples collected in the closure area.

1 2168.21 OL00;ATA:asf0531
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Section 2
SUMMARY

The general approach for statistical analysis for the establishment of the UCL is described in
detail in Section 3. The approach involved: 1) construction of probability plots to look for
regularity, outliers and to observe the general fit of the distribution; 2 the construction of box-
plots to show comparisen of the on-site and off-site means, standard deviation and outliers;

3) conduct Kolmogorov-Smirnov tests to determine the fit of the distribution to a normal and
log-normal distribution; 4) where required, test for outliers using criteria described in
Subsection 3.11.1 of the 1993 Closure Plan Guidance; and 5) where required, adjust the
means and standard deviation for censored data (data below the method detection limit) using
Cohens Method.

Based on the statistical analysis, the UCLs for background samples were established and are
shown in Table 1.

2 2189.21 DODO:ATA:a50531
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Sectlon 3

STATISTICAL ANALYSIS

3.1 General

Table 2 summarizes the analytical results used for setting the UCLs for the off-site and on-site
analytes. Copies of the analytical reports are located in Appendix A. Sample Numbers 006
and 007 are laboratory duplicates; hence for the statistical analysis we have used the average
of the two reported values for each analyte. The laboratory samples 006 and 007 are two
separate samples taken from the same advancement of the hand auger. Field duplicates are
taken to determine homogeneity of solid matrices; not to demoﬁstrate precision or accuracy of
sampling results. The difference between analytical results for the two samples reflects the

non-homogeneity of the foundry matrix.

The general approach for statistical analysis of the data is as follows:

] Piot probabillity distributions and look for regularity, outliers and general fit of
the distribution.

° Plot box-plots to show comparison of means, standard deviations and outliers.

® Conduct the one sample Kolmogorov-Smirnov test with Lilliefors Critical Values

to determine fit of distribution and conduct iwo sample Kolmogorov-Smirnov
test to determine whether the off-site and on-site samples could have come
from the same distribution.

e Where required, test for outliers using the method outliers in Subsection 3.11.1
of the 1993 Closure Plan Guidance

. Where required, adjust means and standard deviations for censored data
(data below the method detection limit) using Cohens Method,

3 2169.21 O0DO:RTAasf0531
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3.2

Barlum
3.2.1 Assessment of the Underlylng Distribution

Figure 2 shows on-site, off-site and combined (all data) probabiiity plots of the barium
concentration observed in the soil samples.

Kolmogorov-Smirnov statistics were calculated for the plots to determine lack of fit of
the data to a normal and log normal distribution as follows:

Lilliefors Critical Value

Assumed Distribution K-S Statistic for N=6 and a«=0.5
On-site Normal 0.1732 0.319
On-site Log Normal 0.3367 0.319
Off-site Normal 0.1832 0.318
Off-site Log Normal 0.1822 0.319

The KS statistics for the log-normal transformation of on-site barium concentration
exceeded the Lilliefors critical value, Hence, the hypothesis that the data fit a log
normal distribution was rejected.

The KS statistic for the on-site barium concentration normal distribution was 0.1732
which is less than the Lilliefors critical value, hence the hypothesis that the on-site
barium fits a normal distribution could not be rejected.

The KS statistics for the off-site barium concentration for both the normal and log-
normal distribution were less than the Lilliefors critical value, hence the hypothesis that
both the log normal and normal distribution fit the data could not be rejected.

3.2.2 Comparison of On-Site and Off-Site Barium Concentrations
Based on the assumption that the underlying distribution of the on-site and off-site

barium concentration is normal, comparisons were made of the mean and variance of
the two distributions. These are summarized as follows:

On-site Off-Site Pooled
Mean (mg/kg) 86.43 146.28 116.358
Difference Between Means (mg/kg)  59.85
Variance 6034.15 8333.5 7183.82
Standard Deviation (mg/kg) 77.68 91.2¢ B4.7574
Computed t-statistic = -1.223 -1.233
Critical t (& = 0.5, v = 10) 2015
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To compare the means, a Student t-test was applied to the difference between the
means. The calculated t value was -1.223; the critical t value for &« = .05 and 10
degrees of freedom s 2,015; thus the null hypothesis of equal means is accepted.

3.2.3 Comparison of the On-Slie and Off-Slie Barjum Variances

Based on the observed variance ratio of:

603415 _ 020y
83335

and the corresponding 95 percent confidence interval of 0.1032 to 5.1745, the
variances are assumed to be equal.

3.2.4 Adjustment of the Mean and Standard Devlation for Values Below the
Detection Limit

One of the barium values was below the method detection limit. The mean and
standard deviations were adjusted by Cohen’s Method (1961) as follows:

n=12 k=11

~h=12-11 _ 40033
12

"?u=-£2 ¥l = 126.89

s - Tlc T (Y - Y42 - 6195.33
2
@ = (Yus— ‘%0)2 - ?2955-‘83; - 3909
- A (h = 0.0833, « = .3509) = 0.0954
Lpy = Yu- A (Yu- Yo = 126.89 - .0954 (125.89) = 114.88
ot y= S%u+ A (Yu - Yo = 6195 + 0954 (125.89) = 7706.9

oy = y/T706.9 = 87.78

It should be noted that the estimated mean and standard deviation by Cohens Method
are only slightly different from those based on using one-half the detection limit for the
value below the detection limit.

5 2160,21 0DDO:ATA85/0531
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3.3

3.2.5 Estimailon of the UCL for Barlum
The UCL for barium estimated from the pooled data is as follows:
g = mean concentration = 114.88

ey = standard deviation = 87.78
UCL = 114.88+2(87.78)=290.44 mg/kg

Cadmium

All values for cadmium were below the method detection limit (MDL). Hence, the UCL for
cadmium is the MDL of 1 mg/ka.

3.4

Chromlum
3.4.1 Assessment of the Underlylng Distribution

Figure 3 shows probability plots of the on-site, off-site and combined data for
chromium.

Visual inspection of the probability plots suggests that a log transformation of the data
is appropriate. In order 1o test this hypothesis, Kolmogorov-Smirnov statistics were
calculated. The on-site and off-site chromium and compared with the Lilliefors critical
value for N=6 and «=<0.05 as follows:

KS Statistic Lilliefors Critical Value
Normal on-site 0.4250* 0.319
Normal off-site 0.1677 0.319
Log normal on-site 0.3078 0.318
Log normal off-site 0.1477 0.318

Thus, the assumptions for the normal distribution of the on-site chromium
concentration do not meet the criteria of fit for the Lilliefors critical value.

The lack of fit of the on-site chromium normal distribution is likely caused by the
uniquely large valus of 233C mg/kg. To test whether this value can be considered an
outlier, the criteria in Section 3.11.1 of the 1893 Closure Plan Review Guidance was
employed as follows:
Upper cut off = Upper quartile + 1.5 (interquartile range)
= 260 + 1.5 (190.1)
= 260 + 285.15

= 545.15 mg/kg
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Thus, the single value of 2,330 mg/kg is above the cutoff. Therefors, this value was
eliminated from the data set for determining the UCL. for chromium.

Recalculation of the Kolmogorov-Smirnov statistic for the on-site values yielded the
following values.

KS Statistic Lilliefors Critical Value
Normal on-site 0.352 0.381
Log normal on-site 0.383 0.381

Thus, the data appear to fit the normal distribution if the single outlier is discarded.

3.4.2 Comparison of the On-Site and Off-Site Chromium Concentration Means

Based on the assumption that the on-site and off-site chromium concentrations are
normally distributed, comparisons were made of the means of the two distributions:

On-site Off-siie
Mean (mg/Kg) 100.33 16.56
Difference Between Means 83.767
(mg/kg)
Variance 9186.04 11.4347
Standard deviation (mg/Kg) 95.84 3.38

Computed t statistic = 2.163
Critical t{e=.05, v=10) = 2.262

At the 95 percent confidence level, the hypothesis that the means are equal,
cannot be rejected.

3.4.3 Comparison of the On-Site and Off-Site Chromium Variances

The variance ratic was calculated to be 803.35. The critical F ratio («==.95, v,=4, and

v,=5} is 7.39. Thus the hypothesis that the variances of on-site and off-site
distributions are equal, must be rejected.

3.4.4 Kolmogorov-Smirnov Two-Sided Test to Compare On-Site and Off-Site
Chromium Dlstribution

A further test was conducted to determine whether the on-site and off-site chromium
values could have arisen from the same distribution.

7 2189.21 00D0:ATAasI0531
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3.5

The two-sample Kolmogorov-Smirnov test was done to compare the two distributions.

KS statistic = 0.8
Critical value = 2/3 = 0.67

Hence, we reject the hypothesis that the data are from the same distribution.

3.4.5 Estimation of the UCL for Chromium

Based on the above analyses, the off-site chromium values were used to esfablish the
UCL as follows:

UCL :Y_ + 25

UCL = 16.56 + 2(3.381)
= 16.56 + 6.762
= 23.32 mg/kg

Lead
3.5.1 Assessment of the Underlylng Distribution

Figure 4 shows probability plots for on-site, off-site, and all data for lead values
observed in the soil samples.

Kolmogorov-Simirnov statistics were calculated for the data to determine lack-of-fit of
the distribution for a normal and log-normal distribution as follows:

Assumed KS Statistic Lilliefors Critical Value
On-site normal 0.3985* 0.318

On-site log normal 0.2983 0.319

Ofi-site normal 0.3436* 0.319

Off-site log normal 0.2820 0.319

* Exceeds Lilliefors critical value,

The Lilliefors critical values were exceeded by both the on-site and off-site lead normal
distribution data indicating that a log-normal transformation would best fit the data.

Based on these resulis, we have assumed that the underlying distribution for lead is
log normal.

8 2168.21 0000:ATA:asf0531



RMT REPORT NOVEMBER 1993
AMERICAN STEEL FOUNDRIES REVISED JUNE 1994

3.5.2 Coemparlson of Ofi-Site and On-Site Mean Lead Concentrations

Based on the assumption that both on-site and off-site iead concentrations are log-
normally distributed, comparisons were made of the means of the two distributions as

follows. :
On-site Off-site
n= 6 8
Mean (log,, mg/kg) 1.444 2.005
Difference (log,, mg/kg) - 5607
Variance 0.2236 0.3182
Standard deviation (log,, mg/kg) 0.4728 0.5641

Calculated t = -1.86417
Critical t {¢=0.5, v=10) = 2.262

Accept H,; that is that there is no statistical difference in the means.

3.5.3 Comparison of On-Site and Off-Site Variances for Lead

The variance ratio for on-site and off-site lead is 0.2236/0.3182 = 0.7027. The critical

F {«=.95, v,=5, v,=5) = 1.88. Thus the hypothesis that the variances are equal is
accepted,

3.5.4 Calculation of UCL for Lead

Based on the above results, the UCL for lead is based on the assumption of a log-
normal distribution and the pooled standard deviation. Therefore:

log (UCL) =y + 28

Where:y = 2 log v
n

and: S =2 (og ¥y, - jog y)/n-1

Log (UCL) = 1.725 + 2 (0.52047)
= 1.725 + 1.04094 = 2.76594

AntiHog (2.76594) = 583.36 mg/kg
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Table 1
UCLs for Background Samples

Barium 114.88 87.78 290.44
Chromium 16.56 3.381 22.329
Cadmium NA NA 1.0

Lead (log,o) 1.725 0.520 583.36
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Table 2
DATA USED FOR SETTING UCL FOR BACKGROUND CONCENTRATIONS
Lab
Description

001 11 on-site 9.3 <1.0 69.9 25.3

002 i2 on-site 85.5 <1.0 2330.0 25.7
003 9 on-site 212.0 <1.0 87.6 25.9
004 10 on-site 92.8 <1.0 260,0 36.3
005 8 on-site <1.0 <1.0 <20 <10.0
006 7 on-site 119.0 <1.0 69.3 63.6
007" Field on-site 118.0 <1.0 97.0 241.0

Dup. of
7
008 3 off-site 148.0 <1.0 12.7 148.0
003 4 off-site 103.0 <1.0 16.7 16.8
0010 6 off-site 296.0 <1.0 19.5 498.0
0011 5 off-site 61.1 <1.0 18.1 12.0
o0o12 2 off-site 64.6 <1.0 13.9 43.6
0013 1 off-site 205.0 <1.0 21.5 165.0
' Samples 006 and 007 are lab duplicates; used average in statistical analysis

it
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PROJECT NARRATIVE

The following report contains the analytical results for twelve solid samples and
one Quality Control sample submitted to Enseco-Wadsworth/ALERT Laboratories by
RMT from the ASF-Alliance, OH Site project number 216%.15. The samples were
received August 30, 1993, according to documented sample acceptance procedures.

Enseco-Wadsworth/ALERT Laboratories utilizes only USEPA approved methods and
instrumentation in all analytical work. 'The samples presented in this report
were analyzed for the parameters listed on the following page in accordance with
the methods indicated. A summary of QC data for these analyses is included at
the end of the report.
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ANALYTICAL METHODS SUMMARY

Enseco-Wadsworth/ALERT Laboratories utilizes only USEPA approved
methods in analytical work. The methods used for the analyses
presented in the following report are listed below.

Parametersg Methods

Barium SW846 6010

Cadmium SW846 6010

Chromium SW846 6010

Lead SW846 6010

Solids, Total (TS} MCAWW 160.3 MODIFIED
References:
MCAWW Methods for Chemical Analysis of Water and Wastes, EMSL:

Cincinnati, OH: March 1983 and its updates.

SwWe4s "Test Methods for Evaluating Solid Waste, Physical/Chemical
Methods", Third Edition, September, 1986.



SAMPLE SUMMARY

The analytical results of the samples listed below are presented
on the following pages.

A

R

. o

WO _# LABORATORY TD SAMPLE IDENTIFICATION
F6344 A3H300028-001 11 8-30-53 1005
F6345 A3H300028-002 12 8-30-93 1100
Fe346 A3H300028-003 0% 8-30-93 1115
F&347 A3H300028-004 10 8-30-93 1130
Fe348 A3H300028-005 08 8-30-93 1145
F6349 A3H300028-006 07 8-30-93 1200
F6350 A3H300028-007 DUP 8-30-93 1210
F6351 A3H300028-008 03 8-30-93 1220
F6352 A3H300028-009 04 8-30-93 1235
F6353 A3H300028-010 06 8-30-93 1240
Fe354 A3H300028-011 05 8-30-93 1250
F&355 A3H300028-012 02 8-30-93 1310
FE356 A3H300028-013 01 8-30-93 1320
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11 8-30-33 1005

WO #: F6344
LAB #: A3IH300028-001
MATRIX: SOLID

- e % = = = =« = s = = s =« = « - REQUESTED METALS
REPORTING
PARAMETER RESULT __LIMIT _ DNIT
Barium 8.3 1.0 mg/kg
Cadmium KD 1.0 mg/¥kg
Chromium 69.9 2.0 ng/kg
-Lead 25.3 10.0 ng/kg
NOTE:
AS RECEIVED

ND NOT DETECTED AT THE STATED REPORTING LIMIT

RMT

DATE RECEIVED:

SwWB46 6010
SwW846 6010
Swe46 6010

Swa46 6010

PREPARATION -

ANALYSIS DATE

9/08- 9/10/%3
9/08- 9/10/83
$/08B- 9/10/93

s/08- 8/10/53

8/30/93

QcC
BATCH
3251008
3251008
3251008

3251008



RMT
11 8-30-33 1005

WO #: F6344 .

LAB #: A3H300028-001 DATE RECEIVED: 8/30/92

MATRIX: SOLID

-~ - - - - - - - - - - - - - - - INORGANIC ANALYTICAL REPORT - - - = = = = = = = = = = « -

REPORTING ' PREPARATION - Q€

PARAMETER RESULT LIMIT UNIT METHOD ANALYSYS DATE BATCH
Solids, Total (TS) 87.2 0.50 % MCAWW 160C.3 9/08- 9/09/93 3251048

NOTE: AS RECEIVED
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12 8-30-%3 1100

WO #: F6345
LAaBE #: A3H300028-002
MATRIX: SOLID

- = - + - - - = = - <+« « - - - REQUESTED METALS -

‘ REPORTING
PARRMETER RESULT _ LIMIT
Barium 8§5.5 5.0
Cadmium ND 1.0
Chromium 2,330 10.0
Lead 25.7 106.0

NOTE:
AS RECEIVED

ND NOT DETECTED AT THE STATED REPORTING LIMIT

RMT

UNIT

ng/kg
mg/kg
ng/kg

mg/kg

DATE RECEIVED:

METHOD
Swede 6010
SW846 6010
Swe46 6010

SWe46 6010

PREPARATION -
ANALYSIS DATE

$/0B- 9/108/93
3/08- 9/10/93
9/08B- 9/10/93

9/08- 9/10/93

8/30/93

- e ow

QC
BATCH

3251008
3251008
3251008

3251008



RMT
} 12 8-30-93 1100

WO #: F6345
_ LAB #: A3H300028-002 DATE RECEIVED: 8/30/93
l MATRIX: SOLID

- - - - s - - - - - - - - . - - INORGANIC ANALYTICAL REPORT - - - - - - - - - - = = « - -

] REPORTING PREPARATION - QC

! PARAMETER RESULT LIMIT UNIT METHOD ANAT,YSTS DATE BATCH
j Solids, Total {TS) 83.8 0.50 % MCEWW 160.3 8/08- 9/09/93 3251048

NOTE: AS RECHIVED

3




— pras—| s

08 8-30-93 1115

WO #: F634¢6
LABR #: A3H300028-003
MATRIX: SOLID

- = = - = = e - = - -« . .. . REQUESTED METALS -

RMT

REPORTING
PARAMETER RESULT LIMIT UNRIT
Barium 212 1.0 ng/kg
Cadmium KD 1.0 mg/kg
Chromium 87.6 2.0 ng/kg
Lead 25.9 15.0 mg/kg
NOTE:
AS RECEIVED

ND NOT DETECTED AT THE STATED REPORTING LIMIT

DATE RECEIVED:

METHOD
SwWe46 6010
SWe4d4e 6010
SwWB46 6010

SwB46 6010

PREPARATION -

ANALYSTIS DATE

$/08- 8/10/93
9/08- $/10/93
$/08- 9/10/93

9/08- 9/10/93

8/30/93

Qc
BATCH
3251008
3251008
3251008

3251008



o g

OIS S |

RMT

0% 8-30-93 1115

WO #: F6346
LAB #: A3H300028-003

DATE RECEIVED: 8/30/93

MATRIX: SOLID

- = = = = = = = = - - - < .- - INORGANIC ANALYTICAL REPORT - - - - - - - = - = - « « « -
REPORTING PREPARATION - QC

PARAMETER RESULT _ LIMIT _ UNIT METHOD ANALYSIS DATE BATCH

Solids, Total (TS) 84.6 0.50 % MCAWW 160.3 9/08- 9/09/93 3251048

NOTE: AS RECEIVED



———d

—

T

10 8-30-9%3 1130

WO #: Fe347
LB #: A3IH3I00028-004
MHATRIX: SOLID

“ = - - = = = = = = - = - - -« - - REQUESTED METALS -

REPORTING
PARMMETER RESULT LIMIT
Barium 92.8 1.0
Cadmium ND 1.0
Chromium 260 2.0
Lead 36.3 10.0
NOTE:
AS RECEIVED

ND NOT DETECTED AT THE STATED REPORTING LIMIT

RMT

ONIT

mg/kg
mg/kg
ng/kg

ng/kg

DATE RECEIVED:

METHOD
SWB46 6010
Swa4e 6010
SWe4é 6010

swe46 €010

PREPARARTION -

ANALYSTS DATE

9/08- 8/10/93
8/08- 9/10/93
9/08- 9/10/93

5/08- 8/710/93

8/30/93

QcC
BATCH

3251008
3251008
3251008

3251008



o

Y

g

BMT
i0 B8-30-%3 1130
WO #: Fe347
LaB #: A3H300028-004 DATE RECEIVED: 8/30/93
MATRIX: SOLID

e = = = = = - 4 - - = « - - - - THNORGANIC ANALYTICAL REPORT - = = = « - = - - - - - - - -

REPORTING PREPARARTION - QC
PARAMETER RESULT LIMIT UNIT METHOD ANATYSTS DATE BATCH
Solids, Total (TS) 89.6 0.50 % MCAWW 160.3 g/08- 8/09/%2 3251057

NOTE: AS RECEIVED



g

RET
08 8-30-93 1145
WO #: Fe348

LAB #: A3H300028-005 DATE RECEIVED: 8/30/%3
MATRIZ: SCLID

NOTE:

e w = = = = - = - - e« o = - - REQUESTED METALS - = - = = = » = = = = « = = = = = =
_ REPORTING PREPARATION - QC

PARAMETER RESULT LIMIT UNIT METHOD ANALYSIS DATE BATCH
Barium KD 1.0 mg/kg SW846 6010 9/08- 9/10/93 3251008
Cadmium ND 1.0 mg/kg SW846 6010 $/08- 9/10/93 3251008
Chromium ND 2.0 mg/kg SW846 6010 $/08- 9/10/93 3251008
Lead ND 10.0 mg /kg SWe846 6010 9/08- 9/10/93 3251008
AS RECEIVED

ND NOT DETECTED AT THE STATED REPORTING LIMIT



WO #: Fe6348
LAR #: A3H300028-005
MATRIX: SOLID

PARAMETER

Solids, Total (TS}

NOTE: AS RECEIVED

ERMT

08 8-30-%3 1145

DATE RECEIVED: 8/30/93
----- INORGANIC ANALYTICAL REPORT - - - = = - « - - = » = - - -
REPORTING PREPARATION - QC
RESULT __ LIMIT  UNIT METHOD ANALYSIS DATE BATCH
86.6 0.50 % MCAWW 160.3 9/08- 9/09/93 3251057



07 8-30-%3 1200

WO #: F63483
LaB #: A3IH300028-006
MATRIX: SOLID

= = - = = e = = -+« ..« .- - REQUESTED METALS -

REPORTING

PARAMETER RESULT LIMIT
Barium 11¢ 1.0
Cadmium ‘WD 1.0
Chromium 69.3 2.0

Lead 63.6 10.0

NOTE:
AS RECEIVED

ND NOT DETECTED AT THE STATED REPORTING LIMIT

RMT

UNIT
mng/kg
mg/kg
mg/kg

ng/kg

DATE RECEIVED:

METHOD
swa46 6010
SwWB46 6010
SwW846 €010

5wWB46 6010

PREPARATION -~

ANALYSIS DATE

9/08- 9/10/93
2/08- 9/10/93
g/08- 8/10/93

g9/68- 9/10/93

8/306/93

Qc
BATCH
3251008
3251008
3251008

3251008



e

ey

i

RET

07 8-30-93 1200
WO #: F6343

LAB #: R3H300028-006 DATE RECEIVED: 8/30/93
MATRIX: SOLID

- = = = = = = = = -« - = - - - - INORGANIC AMALYTICAL REPORT - - - - - = = = = = = = = - -

REFORTING PREPARATION - QC
PARAMETER RESULT LIMIT UNIT METHOD ANALYSTIS DATE BATCH
Splids, Total (TS) 87.6 06.50 % MCAWW 160.3 9/08- 9/0%/93 3251057

NOTE: AS RECEIVED




pop B-30-9%3 1210

WO #: F6350
LRB #: A3IH300028-007
MATRIX: SOLID

- = = = = - = = « = =« 4w - - - - REQUESTED MKETALS -

REPORTING
PARAMETER RESULT —LIMIT
Barium 118 1.0
Cadmium ND 1.0
Chromium 97.0 2.0
Lead 241 16.0

NOTE:
AS RECEIVED

ND NOT DETECTED AT THE STATED REPORTING LIMIT

RMT

UNIT
mg/kg
mg/kg
ng/kg

ng/kg

DATE RECEIVED:

METHOD
SWe46 6010
SW846 6010
SWB46 6010

swe4e €010

PREPARATION -
ANALYSIS DATE

9/08- 9/10/93
9/08- 9/10/93

$/08- 9/10/93

s$/08- 9/10/93

8/30/93

Qc
BATCH

3251008
3251008
3251008

3251008



RMT

DUoP §-30-93 1210
WO #: F&350

LaB #: A3H300028-007 DATE RECEIVED: 8/30/93
MATRIX: SOLID

“ = = = = - - - - - - - - 4 - - INORGAWIC ANALYTICAL REPORT - - - - = - = - = = = = = = -

REPORTING PREPARATION - QC
PARAMETER RESULT LIMIT UNIT METHOD ANALYSIS DATE BATCH
Solids., Total (TS} 91.1 0.50 % MCAWW 160.3 $/08- 9/09/93 3251057

NOTE: AS RECEIVED



-y

03 8-30-53 1220

WO #: FE351
LAR #: AIH300025-008
MATRIZ: SOLID

“ = = = = s ~ = s = -« 4 « <« - REQUESTED METALS -

. REPORTING

PARAMETER RESULT LIMIT
Barium i4e i.¢
Cadmium RD 1.0
Chromium 12.7 2.0

Lead 148 1.0

NOTE:
AS RECEIVED

ND NOT DETECTED AT THE STATED RFPORTING LIMIT

RMT

ONIT
mg/ky
mg/kg
ng/kg

mg/kg

DATE RECEIVED:

METHOD
sSwe46 6010
SWB46 6010
SwW846 6010

5W846 6010

PREPARATION -
ANALYSIS DATE

8/30/93

oC
BATCH

g/08- 92/10/93
9/08- 9/10/93
$/08- $/10/93

9/08- $/10/93

3251008
3251008
3251008

3251008



_ ‘i'-

S

RMT
03 8-30-93 1220
WO #: F6351
LAB #: A3IH300028-008 DATE RECEIVED: 8/30/93
KATRIX: SOLID

- = = = = = = - = - - - - - - - INORGANIC ANALYTICAL REPORT - - - - = = = - - = - - « « -

REPORTING PREPRRATION - QcC
PARAMETER RESULT LIMIT UNIT METHOD ANALYSIS DATE BATCH
Solids, Total (TS) 86.3 0.50 % MCaww 160.3 9/08- 9/09/923 3251057

ROTE: AS RECEIVED



04 8-30-%3 1235

WO #: F6352
LAB #: A3H300028-003
MRTRIX: SOLID

= = = = e -« -+« - - - . - REQUESTRD METALS -

REPO